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ABSTRACT 

PURPOSE: To drastically reduce development manhour by executing 
optimization by simultaneously evaluating the improvement of the 
performance of a product, a low cost, the improvement of a quality and a 
product developing period. 

CONSTITUTION: Evaluation information based on information concerning the 
object product of CAD/CAM/CAT processors is generated by a design 
evaluation information generation part interface 31 and generated 
evaluation information is inputted to a life cycle cost simulator 50. The 
simulator 50 executes simulation by associating the quality of the product 
and the cost. A user interface 60 inputs a parameter, etc., by interactive 
input to the simulation. Besides, the user interface 60 refers to and 
changes the knowledge base of a rule base expert system 90 consisting of an 
object directivity data base. A design rule check 75 executes rule-check 
based on the expert system 90, design information 80- of the object product 
and evaluation information. 
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[0 0 8 7] 
[f 13] 

[»131 



C ( a ) = k ( a. - m) 1 

[0 0 8 8] iilCkli^SScT'^^o U7Hj3V»-C, t 
r#tt<l A *«m*> ib t'Z t X'-ffitz hYy f^^-t 

[0 0 8 9] (tl3) OiaCAo, ( A - 

m) KZM^ftA-f St 
[0 0 9 0] 

[in] 



20 



30 



) + C"(m)/2 ! (A-m) +•• 
t»l€l 

CU) = A 0 /A 2 ( A-m) 2 

[0 0 9 5] 8£tl"C»i, A ^SS^-C-g^t 

fcKtt*^«p©B«ffi*fc ©SO 2 

U ff 2i:i-<5 tSfflJi^nx h C u **5SfC***o 

[0 0 9 6] 
[117] 



jftliaoa^ FA 



C u = A D /A„ X 
[0 0 9 7] El 7 lcjoV>T> t U 

[0 0 9 8] 
[ftl 8] 

[Mis] 

a 0 /a| = a" /A 2 

[0 0 9 9] -f£t>*>, 

6 0t\ #t!MiA tg||Mttt*m**teA*-fft«^ 

(Si 6) *>?,3^. h c«i§»#ffi-cg*. 

[0 10 0] mSCLT, E18tc^i-J:d^*mX^I 
Sfi«5«H±tt*;ii, A 2, AniU il* 5 ?*^* 
[0101] 

mi 9] 



[0 10 2] 

T*# So 
[0103] 
[ft 2 0] 



a =l/n 



(Uj-m) 



I»20J 



2 a 2 
O /A 



C p = A 

[0104] :;t\ Aji&£i»^x.<bii.fcH ! S3S 



50 



2 +••• + ( X n-m) 
[oio5] is:itp D a K*S*fit)^Wffii-s^*, mi o 

J£**4fc*t-, B85£*j5 t f|s«)i&tfi: iS<9{1^&*p D p 

Ki£it^«i3 1. Tf%ti*m®L-tz>& muz h i:«ttffit 

o 

[0106] tmm^R&t Ltii, asiJitiUEKiit 

14, (-^tftt^tt) , 



(9) 
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[0 10 7] it'O&Z-S'uKmfRS.t LTI±, «2«£ 

J: I>* » 4 « L T#ttM * mOL-t i> ffi ■JE*-** ft * » 

Wfg5 1 (4 4|^Jf lc1f^bL*: D a pKRJg£ffl^ H 
9 t; 0 D n®5HSI«f#S5 1 

[0 10 8] :;t% mklf. EttBAft. ROBA 

£ 0 A, 0B, 0C, 0D, 0E, 0F, 0G, 0i\tL, ft*) 

ft to *, ISftS*R*ofi*o § 5p*9 li m 9 L «T 

[0109] is:itg*^jsom*o iw=(a l! ,i+ a) 

[»2 1 ] 

Nt 



10 



16 

*2 7 2+ - "+ain J/ n)/( <ti 1+ w 2+'"+ 010)% -3 t, txltanKlx 

[0110] cfttite, (&5) ^t>#tt^ai±0 

(O<.0<.1) »c^lfe-t*t, HI 1 K^-tJ: ■? ^ 
[0 1 1 1 ] -tftfc*), mi KOiTi:, 8o<oi£ftg 

*rs * « k-t & £ t k <t 9 nmm z § s#«Hi t it 

[0 112] SS«lil^JSO^l}di* D D D KlS:itR*T-*^ 

[0 1 13] QFP (Quard Flat Package) (Ti^v*r — 

yt'fXsliBn (a) ^Cj^tCi *)7£#>btl2>o 
[0 114] 
[*2 1] 



P,(-^ D + 2(L, + L 2 ) 



r 3. , F 1 : Hf fcf y 

N t : A ft # 3« ^ 

l , : as -?- 1 a it m m 



[0 115] Z.<r)s*v>r-V*1& : f-\> y^iififO 

[0 116] 
[i2 2] 

[»22) 



30 [0119] ^it, l: -£W.m 

m&Wmm *) O^SEM LaWU 
[0 12 0] 
[&2 4] 

[»24] 



P = S +nPl 

[0 1 1 7] D. SeraphimOjS; (D. P. Seraphim : "Chip 
-module-package interfaces", (IEEE, Trans. CHMT.CHMT 
-l,p.305~p.309) ) frh£m%$.MHi. 

[0 118] 

[gfc2 3] 

[»23] 



40 



La: 



2.25 Nt 



2P 



[0 12 1] EtfiOEW^ettJt, iCQF 
P * ISM? Z> EMKKd&Kft S*EI££fi L max (4 , 
[0 12 2] 
[32 5] 



L =1.5P (1.5Nt/2) 



(10) 
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La = 
P~ 



2.25N t 
2 P X e 

45.3cm/cm 2 
2.251U 



18 



Nt=*200fc -*Z> t 
2.25X200 



2La(ctD/cm 2 ] 2X4 ^3 



• = 4.96[cm) 



P : ;\' 'V - C7> SB S y ^ 

(25-50%) CD IB AC iUftt5»*) 



[0 12 3] Pl=0.635nimTNt = 200tf >OQF-Pff« 
OHB*ft«"CfiLa=45cm/cm2i:i-* e -0.25-0.50 

Lmax = (45/0.5-45/0.25) 

BPt>. (90-180) cm/cm2gftOE»JRSffi*OE»* 
[0124] 21«<7)^l, 

(90/2-180/2) cm/cm2= (45-90) cm/cm2^#j67. 5 
= 70cm/cm2/Ji 

[»26] 



*mm^V - Ktf ^0.5mm, «T-Sfr400<7> t § La=63.0c 
m/cm2£i-& £ N 

L max ==63/0. 5-63/0. 25 = 126-252cm/cm2 
20 i jf^ ^ , 70cm/cm2^E^;i/-;i/-C(i, 
126/70-252/70= 1. 8-3. 6^2-4/1 

[0 12 5] 
1*2 6] 



Lnax 



2.25Nt 
2XPXeX»i 



III', Nt : Aft***^** 

P :/ty<r-S7<l!)jSas^^ 

( 25-50* )<Z> fig 

[0 12 6] (»2 6) ttti:, 19. *5t"C<T#- KSiin* FCiB^ft&ii 

oH«***e>fc»**Bai 2 (b) c=<i- 0 &o 

[0 12 7] ^7#- K*it=i^ h CB f B«i. M [0 12 8] 

1 3i:Sti^i:, ;eR Milflmx 1 m ) 036«0 [ft 2 7] 

«jp, «UP«cft v t/M^->«*t»BAJt4it » 

[»27] 

[0 12 9] ^7#-KM3^hi« (12 7) "C** L fc»q n q»AK Cp^#J»^ t > 1] 

btitzt*<D, ifii»t^7*- K«S*3-X h Cb.b 1 6 K^L^^-t? >^Ifflf-^^-^ 

[0 13 0] HI 5C**ti^lc, *-*>*/Mfc Cliifek^T*- KSjftft CB.Bi *«JH- * - t 



(11) 
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[0131] mk, mi 2 \zmLtz me&*« ^EUnJiti 
m&t&®L®mmiiLfrb&mm& ( (»2 6> izxim 
f§-m&& btiZo ) hfi, mi 5t:^u: 

[0132] &±«o*s** 1 1 iz, &®.mmm 

117 <7)J: 3 iztj:i 0 
[0 13 3] E»KW-SHHcHv»r, ®S&mT-teffl-f * 

*«, E-^gBp D p(±, mi 2<DJ: ; ?fcQF 

PT»i««-r**R«i©^s' K (013 (c) #B?.) i" 

S$ p a p&&® « l± Wte L T £ 0 
[0134] ^t, -fiffl-f-^HS&plSp^&fc'ba-i* 
mi 3 (b) , mi 3 (c) Ciii:, C ADfrb 

2 6) 56»^E«n?Tffi*»», ■f' + v^/HSttH* 1 *^ 
ix&o $?>C <»c2 7) *»t,E*«J¥, SWOttft, 

[0 13 5] ;oi •) KLriaiMSttfWrc, gSTggg 

[0 13 6) it, ES&lSft&pgT-. [Sg&II]£m3 6 

(a) ■9-natti=iai»»« (mmwomu 

*03 6' (b) Oi? K*ftit260-r*ilft • Sc^-f * - 
t»:i»l, «**OE*ftt5K (Lmax, 7 fcififrfe**^ 
ftitt) , tl&35tt (»2 8) h, %M 

[»28J 



10 



20 



30 
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n, ifetfoii]s&m c t ] <o'K!to^te-/D ? ?coy-7®B&* 

LfciB«K»*-rS4v»#-&K, HSS^ASIC-fk (Ap 
plication Specific IClt) fO«W»:ov>Ttiat 

[0 13 7] M>5»A13:£ h CNtOP# 

ji, BE&om 7 1 |pj$fcKi#-cm 1 8 K^-fx n \z%.*> 

ItA1*t±S P I CE§©7tn^y< 3- v-?f)gtft 
[0 13 8] ifcl-, «ii«ftttUov»-r, B80a-f 
4o iiT% Siit«^ttti±^p a p<^^»)^?<ORaec 

>&m*>L. m&®M>&ect h CMt<^r^#iim 1 9 

<£> O 

[0 13 9] i £T«i6«»t£0cJi, Stj£8£tt0£ 
£ LT\ SSjSttcoAv^O* 1 . 0^e>, SiittW 
Sv^O* 0. liLt, fn?iiOi*«.(:gat4 
9$p D pik<7)fl]=£: a - j ttSt, «aiS«ttffcli**«> 
<£ -7 Ktuho 

[0 14 0] 

[&2 8] 



e c = 



10d + 9d + 8c+7d + 6e + 5f + 4g + 3h + 2i+j 
(a + b + c + d + e + f + g+h + i + j)xl0 



[0 14 1] ($C2 8) frbfrfrZ J: d KflcliO- 1 

[0 14 2] H^m^tim8 tc^i"<t 3 fcWffi!S*ti!« 40 

iO^AOH^Jl^^-^lOOlc^, (DJfAI Ci±T + 
-✓l-^asaj: ^KjfA, ©JfAI CI45 v*T^g|5p D p J: 
^Tfel-JfA, <3>T* ->-v^gpp D pli 7 ->'t;v^p°p J: <95fcK 

A I C£Bp D p}f A«150— T + v-r;u§pp°pif AIS160— 9 v* 
T ;ugl5 n n p#A«180-n ** v h SJBfflfnJf A«190— 
A200«9^1 ~ 5IgJt«?ilTV^„ * 
ffla*'-7 b210li«*SBfii:Oi&«, h 5 



[0143] :;r% ni:@4 (a) -ca^fcJ: y 

4, ^^Og&p a n t<7)g|5p a n T^I±m8-Cli, 7*3 3 > 
T-->-9-«^a5p a p 1 tJS®aSp D p2 tLt*SJltv>Jo 
[0144] *%^lcj3v^-C(i, m 1 6 n 

mm^a * v > ^ata 7 0 l fca««fi*«ffl* * 
ttrv^o gp D D p^sosmt4^«t i9^L^gi5p a p^i-^ 

J: d 4ttftrt«, * ^ h * W A^wgpp^H^ttlf^A* 

[0145] r <d x 7 %mM&s,mr'y)i>- tf > ^jai 

7 0 ^rffv^r'-^^-X'fkL. R»U^» n Q n *^^-^ 



(12) 
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"2) o 

[0 14 6] 112 1 izm-f* "9 \zmtl<D7 4 
r^&m-S, 7^li, AP^Jt^K&oT. CAD/ 
CAMyXfi*?., ^.S1"^n y hcon v Mf$8££ 

9 0 tic, ji-hM 6 0 (tuna*) 10 

[0 14 7] Snia^-* 9 1 1±, =7 A 

\z\tm— Z> v << Ztztb. 01 6K 

[0 1 4 8] 4fc, S«»p n DCi*i«tD y 

TV^ 0 20 

[0149] mm<o--xtf§rmtLmt-tz>*x~ > a? 

A 'J IC^M, tt^-t 4ii * o 

[0 15 0] v^t- AKjsv^Tli, ItMffl * 

[1529] 
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*St<7)y 02 2 icj^-f I F-THEN^-JV 

Ti^X^- h i/Z.T&<D*¥\Zl&$l J £tlX^Z> 0 12 1 

i:fti-f^f>^-7i-x6 0 (fHBiSSS) ©II 
t«41n^ Fon? hffiMffltf HUM*** 
#ffiL, int«mi--2.« n D pItl»f$R* I F-THEN 

^-^^r-nfi/m u £ft***ejfc*-cA#-efcjE-r 

[0151] IOJ: -5 W->5 aV-^541CJ: 

fc** <fc ■? SJWIBUcfiafti- 4 « f ^> If 

[015 2 Lf fc, J|fflttt«4.14^._l Lf 023 

?igCp D p'it#8 2<7?^^a5 D D n &i^$A taeur^g, s 

p a pU-&4tl4a5p°pCOragpp D p^Nit&K^Ai<75«Ni • 

[0 1 5 3] 
[ft 2 9] 



X = K (SN, ■ 1,+ZN,' i,+ 



+ S N. • A. m y 



K : saMia 

[0 15 4] ja±©««t£+«£tei3J:tTO£tti=* 
h CL<75gg#(i0 2 4 IZTji-r i -5 (wfc£o £ £ t\ tt£ 
tt<k »iS|fl6«»^»jt«RtE* t'tt#^Mi-4Mp n p<0f^ 

[0 15 5] Mp°p<7)^>7>*^->*>^t±(i, v-f 

&<A— of* 0 , 0 1 6 ? fc-^y y^pp^O* 

[0 15 6] 4 7c, [!ii&9$pp£r V 'J 7 h*-r*5 (0^ 

■r ) & ffl v » -c 3 %.7tm \z -r § 1 1£ l nmit-t *> £ 1 iz & 

*)* 02 5 Cjpti n IZW >V4 V > ;**147} s ft± £ *t 

[0 1 5 7] Jil±C0^-7 3* hCs© 

i«l±il <£>§!Ip d pOA§ £ 3 4*#JHU 0 2 Hzm-t 
i d CS^ftS. 

[0 15 8] Sap a p0^4liSap°pp n pK^«fE1--5./-:i6t;fi 
[0 1 5 9] 02 6T-^-fiTtC s Xe(H*Jt»Cp«i 



[0 16 0] 
[*fc3 0] 

[»301 

C p = T / 6 a 

T : M*&*S 
[0161] •ftat>%, I8ft*ft»Cp4 f lfltS*l4 
40 t, Sp a pOlf feoi^Sio** iJrt«HA»3, 
•9>*ftA*aSli^R^4»), ^«gff7;l-§|,tt^ 
^. h dt ©B5ittS2 8 (a) KTK-Ti dK£*c 
[0 16 2] L^L, i0^to^liIS^a**-6KL< 4 
S^:*!), 02 8 (b) Oi^tc, ^ x y ? 3 * h < 
45. W » « iE * *SBB# * Stje-f 4 4 o 
[0 1 6 3] tt±Ol d^LT**^, Mi. 0 2 
9H^i-idlc, 08&S«T(i, »*^*f. Sft (0S8 
fStt-CD, g|Sp D pSSSCs, E«Ci) , fijfiCii, f^l-C 
T, "K^Cl («S3tE • mm ■ S^JfflSr-S-tr) $03^ 
50 h^tf^tt, t>fc*»*)7^7t'f^;Uh-i'^3^h 



(13) 
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J; *)#£>ib;h.4o iit, 5-f7^-f^Ji'3XH10 
li, 1113 4 \,z^irX ^ fc, EgMSW-a* H±BEit<0CD 
*, W&mSi^z HiRiBOCs*, 3*HiBEifc©Ci 

LttBEifi©CL*0>«#i: LT, »*8111KJ: 9 t ia6 

[0164] itz. 01Oi-fr/^7i-^6O* 
^Lt> HI 3 007^ 7tOJV3^. h (C^-f - «t -5 USi 

fr!Ht*R9 2 tffilX 3 ) 022i:ftIF~THE 
NJfMT-^-^^-^-fb^ tlfcaSfRSSn"'"^ 7< - * 7"- 

[0165] 5-f7t-f?^3^h'>5al'-* 
5 0»i, E*!t*aE->5 a 5 1 , » U WAtti' 5 

MMtti'?al'-> 5 3, fflv^ 
i U- * 5 4 , «!Pftt + iS£tt (-&trtt£1±) 
-*55, j'9>t'fv-//v5al/-J'5 6 1 h 

03 1 iCTj^-f-i 0 C:£4o 
[0166] ;ilt5'f7t'fJ'/l'3^h->5iU-^ 

(D';t;V^^A0S (Operating System) tC<fclK |W)B# 
3£ff jaS^t? § 4 X -5 i:4otv»i. 
[0 16 7] i«i ; )i:LtSa D p7'f7t'f^;V3Ah 
C HO**** ft* 30 1 , W&KJS&^f* & *tfc*WU4*M 

* , c t« 4 i fc ± 19 n%&*3b*£ ^ h tiz o 
[0168] i©±v*5'f7t^i';i'37hc hmm 

MM t 3 2 OH5feft*»* : Pffll#S250t=* 

•f J: 7 tc&4 0 
[0 16 9] ZOt %Ofi \i±mt LTIi**&£-t*Si 

[0 17 0] :oii ^M%S*^^?BIJ^S250T-^ 

rst<03 v-f/Mi, H13 5 ic^-fi 9 »r, ^ffil&i: 
Ui-6jtJS$*t6o -t4te*», SftSi:LTIi7'f7t 

httlSvS il/-* tLT7>f 7t>f^ 

•7xTtLTh'7 -fW V t ** h A T -7 7 , ©iV^IO 
fcfcK, I^lS*KrtLT^p D pp D p«gH#Mff^©5 1 
t StfCW LT ra»fi3fa* : 3 J SI¥S250«-illA L 
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[0 17 1] 111 3 7 tcft®«(CJ:&gttlffli*I 

310 i:, B320** 
* £ £:i6-Cl2*-f 4„ 'S»ffF<ffi3(B310*ff*d^:*O 
$Ht&8&li, >;v-;u^i -7 * 7 5 \zffik.bti, 

— *fk.ff)t$fS\z X 0 4 iHM § 320 Srfi 1 
<?>WtffiW*. ^--V* >*~7 OKffiX-btlX 
v»« 0 COiCffJ:^!^ ftft«tc<£4gtfrff»®g 
310tL"Cli, US>=f^^ -7 Ej^BliliSSS:^^ 

10 >^i±fpfi|, 7-f 7t 'f 7^77. h->5il/-7 3 >, 

4iHffi«B320i: LTIi, fi&n* HH, ^7**- K 
Satn^h, ^yilSS73-«fFffi, IR »> WAtttHB. 

ffi, tgp a pp D p«g0»#H**4o 

[0 1 7 2] *5l^lcJ:*t»fllttaf«Wfll«a:Bf-C->5 
iV-y3>tffTiti:i^ H3 3 izm-? X 7 
^Sp D p-fb^^TI^^-t-5> i: t ti:, p a n ScO[S]±, 

i&m * or te »- -t 4 # m** *> & o 

20 [0173] 

[*^<05«!)*] JSLt©.fcdK* tttffiiaj 

±, 3 ^. h , p d pK|6]±^ «£ WfiJW«tailB36* , -C # -& t 

[0 17 4] «S.IS:ltSP&T% 7^7t-f7W: 

v^ff^r- § £ «fc -9 J- ^ o 7t o 
[0 17 5] * fc, *«W^J:*i.«J> 4iJE*i , *4» 

j.ii„ a „o; '7/^^^•^S^Lrlfffc^l^p D p ; ^•lSlt1--^>- 1 
30 WnStife mm p n p O Hf&»3 W S: ffl*T # 4 i v» -5 a 

[0 17 6] C AD/C AM/C AT^S*-|H]NFtC3t?iJ 
ilffiiiJOt, Ktt»5p **t£* Jt^< T 7t *I K [6] 
±1- 4 t i> » ft 4 o 

[0 17 7] HIC, ^clSMUlfttf, CAD/CAM/ 
CATMitf^oi <M > ^ — 7i-^S , IE- L/ci 
tic J; «j, C ADr- ? ZmiE-r 2>tzl,lT**th&tf.<VC 
AM/CATfflf-? fc^JE^«|t*<3. f^fUXft* 

40 [mSJtf>fS}#£t&91] 

[m i ] *^o**fe^Jtc#4igp a pW§iftaisft5:«v 
x x a o^-fMSj&oBiE^fc ^1-«^H 4 o 

[12] ^*<7)®p a H K:ftt^(7)MtecA^jjii^«« 
^i-4^B|-C*4o 

[H 3 ] )v- )i"<—X3-*A/*- h -s XT-u<nWt\5&Wi 

[El 4] SE B a p«ojf A-^-7 KX«iT>k*;vUJ:4 : f^S-^ 
■tSi^ll-e*4o 

[in 5 ] t&®.$m i &tm j itm : f-& x vs Nit t m-%®=F 

so t<nm%*7F-t%%MMX'hZ> 0 



(14) 
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[0 6] W-SH^itfttttiOMfctip-mBBT* 
[0 7] IfteteiJft&n* hH»**1-.K9!l3-C*4o 

[0 8] i—^-f v9--7 3.-w?<i >mmmzm 

[09] 5>f 7"«M ^;V->5 3-\s-?<DM&&W.m®M 

[0 1 0] ^D n pp n p«o«^^^1-^0r-*^ o 

[011] 7^f7t>f^;V3^hy5al/-^IIO!tf 

[012] H*«£ ©H«*3*-ttftWig-C 

& <£> O 

[Ell 3] 7>f 7t>f^;i/3^Fy^l/-^II^ 

[HI 4] ^T#- K=** h t^Hftt^t 

[HI 5] 5>f7t>f^A'3^h'>5il/-#IiBoj| 

[mi 6] >^«3jb^-*^-***i-rw 20 

[mi 7] Eisigi^jstn^ vt<oM*mtimm* 
[018] s^itA-tttn* b t<DM%*7F-tmmmx' 

<fc Z> O 

[019] ssdtsjmin* h t<7)r55#^^-ri5i^0T- 
[020] mmMitt-3*Y t<Dm&*m-tm.wmx'*> 

%> O 

[021] Mi-/? z-v-inDmj&zmw-f&mwmv 30 

& o 

[02 2] I F~THEN;v-;W^K£££nfSS^-* 

«»W * jjvrsi w 12 -e a a „ 

[02 3] SS D a D 0&|^£^-f!5£B^mT-&& 0 * 
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* [02 4] «gH± + «-£ttt h t<DK%*m-tWi 

0-C&&O 

[02 5] SElB*4Mfc!*s, "t* f ftL^l^bt^^V* 

[02 6] X?Ifig^^^^^1-^B^[glT**^> 0 

[0 2 7] >-9->f ->*V^ttt h k<Dm%ini-f 

[02 8] h k<Dm&*7F-f&Wm 

[EI29J 7^7f^f^;vn^h(7)h-^;V3^h*- 

[130] mWM£h^±2>7j7>y-j?)iax h^fflfc 

[03 1] 7>f ^;vrz^ h U-^nffioga 

[S3 3] *«W0Rti-Iftft«0»**/7tRWHT 
£ o 

[0 3 5] *^co^p D p&m«iiS:ftOn>^«/h^^ 

[H3 6] *tt*^J:*I0*yn5r^»t||F«*««:^ 

IB 3 7] ttJH8[:J:&g»ffiai fc. jl— 9»4:OW 
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